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Abstract of JP8001 008 

PURPOSE:To obtain a lubricant base oil at high yield by depositing at least one metal component 
selected from VIII group elements and Vl-A group elements on a carrier prepared by mixing alumina 
with a specified amt. of crystalline molecular sieve having specified pore size and specified molar ratio 
of Si02/AI203. CONSTITUTION:A carrier is obtd. by mixing alumina and crystalline molecular sieve 
having 6.5 to 7.5Angstrom major diameter of the pore size and >=50 molar ratio of Si02/AI203 by 
about 1-30 wt.%. Then at least one kind of metal component selected from VIII group metals and Vl-A 
group elements in the periodical table is deposited on the carrier to obtain a catalyst. Then the obtd. 
catalyst is brought into contact with wax-base hydrocarbon oil containing >=50wt.% paraffin under 
pressurized hydrogen to isomerize the wax. Or, the intermediate of a lubricant base oil and slack wax 
are alternately passed through a reaction chamber filled with the catalyst so that hydrogenation refining 
of the intermediate of the lubricant oil and isomerization of the slack wax are alternately performed to 
produce a lubricant base oil. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The catalyst for wax isomerization which consists of having made at least one sort of metal 
components chosen as an alumina from nickel, cobalt, molybdenum, and a tungsten by the support 
which has pore with a major axis of 6.5 -7. 5 A, and mixed the crystalline molecular sieve whose 
Si02/aluminum203 mole ratio is 50 or more one to 30% of the weight support. 

[Claim 2] The catalyst for wax isomerization characterized by a crystalline molecular sieve according to 
claim 1 being at least one chosen from Zeolite L, Zeolite omega, mordenite, or a silicoaluminophosphate 
molecular sieve. 

[Claim 3] The isomerization approach of the wax characterized by contacting the wax system 
hydrocarbon oil which contains paraffin 50% of the weight or more for the catalyst for wax 
isomerization according to claim 1 under hydrogen pressurization. 

[Claim 4] The isomerization approach of the wax characterized by a wax system hydrocarbon oil 
according to claim 3 being slack wax. 

[Claim 5] The manufacture approach of the lubrication base oil which carries out the run of lubrication 
base oil manufacture intermediate field and the slack wax to the reactor filled up with the wax 
isomerization catalyst according to claim 1 by turns, and is characterized by performing hydrorefining of 
said lubrication base oil manufacture intermediate field, and isomerization of slack wax by turns. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention isomerizes a wax system hydrocarbon oil, especially slack wax, 
and relates the catalyst suitable for manufacturing the lubrication base oil which has a high viscosity 
index, and its catalyst to the isomerization approach of a **** wax, and a pan at the manufacture 
approach of lubrication base oil. 
[0002] 

[Description of the Prior Art] By isomerizing slack wax or performing alternative hydrocracking, 
lubrication base oil with a high viscosity index can be manufactured, and many things are proposed 
about an approach or a catalyst for it etc. Among these, the approach using fireproof oxide and the 
catalyst which specifically made the alumina support and supported nickel and/or cobalt, molybdenum 
and/or a tungsten, and the phosphorylation object to this as the manufacture approach of a lubricating oil 
of having a high viscosity index is proposed (JP,54-2204,B). However, by the approach using this 
catalyst, there was a fault that the conversion of isomerization was low and only low lubrication base oil 
yield was obtained. 

[0003] For this reason, in order to raise conversion and to raise the yield of lubrication base oil, the 
approach using various catalysts is proposed. 

[0004] For example, the catalyst (JP,62-1 12691,A, JP,5-504597,A, JP,4-226593,A) which supported 
hydrogenation / dehydrogenation components, such as palladium and platinum, on the subacidity zeolite 
(the zeolite beta which contains boron in a frame) with which an atmospheric-air hole zeolite (ZSM-5, 
22, 23, 35) or an alpha value does not exceed 20, the catalyst (JP,62-25195,A, JP,4-503371,A) which 
supported platinum and palladium to the silicoaluminophosphate molecular sieve with an in-between 
pore aperture are shown. 

[0005] Moreover, the catalyst (JP,60-133089,A) which supported platinum etc. to the refractory metal 
oxide support processed by the catalyst (JP, 1-223 196, A) which supported platinum etc. to the 
fluorinated refractory metal oxide support, tetra-ammonium aluminates, etc. is indicated. 
[0006] However, the lubrication base oil obtained using this kind of catalyst may not yet be enough to 
use it as fuel-efficient mold motor oil in respect of the pour point or a viscosity index, further, the noble 
metals with low resistance to sulfur and nitrogen are used as an activity support metal, and most of these 
catalysts had the fault that the sulfur in a raw material and nitrogen content had to be controlled strictly. 
Therefore, in order to manufacture the base oil which isomerizes a wax etc. using the catalyst with 
which these noble metals were supported, and has a high viscosity index, another reactor for 
desulfiirization and denitrification is needed. 

[0007] Furthermore, it has the fault that the catalyst using a zeolite, a silicoaluminophosphate molecular 
sieve, etc. is expensive compared with an alumina support catalyst. Moreover, in order for the 
production process of a catalyst to become complicated and to use harmful reagents, such as a fluorine, 
for what processed refractory metal oxide support by the fluorine, tetra-ammonium aluminates, etc., it 
also had problems, such as safety reservation on manufacture. 
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[0008] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned technical 
problem, and the purpose of this invention can prepare it by the simple approach. The resistance over 
sulfur and nitrogen uses the high, high wax isomerization catalyst of versatility, and its catalyst. It is in 
providing the isomerization approach of a wax of obtaining the lubrication base oil which has a high 
viscosity index called 140 or more and the low pour point by high yield, and a list with the manufacture 
approach of lubrication base oil that purification of the usual lubricating oil raw material and 
manufacture of the lubricating oil of the hyperviscous characteristic from slack wax can be performed 
by turns. 
[0009] 

[Means for Solving the Problem] In order to advance isomerization promptly on the dual function nature 
catalyst which supported the metal on fireproof oxide support, it is supposed that metaled 
dehydrogenation and hydrogenation activity, and the acidity (acidity per surface area) of support must 
be raised with both sufficient balance. For example, if a zeolite is used as support in order to raise 
acidity, a decomposition reaction will have priority and the base oil of a low viscosity index will be 
obtained only with low yield. Alternative decomposition and alternative isomerization are performed or 
the approach using what raised the Si02/aluminum203 ratio of a crystalline molecular sieve using the 
molecular sieve effect using the crystalline molecular sieve which has a specific pole diameter as a 
policy for controlling this decomposition activity, and made acidity low etc. is learned. Moreover, the 
noble metals which have a dehydrogenation and hydrogenation activity high as a support metal, 
especially platinum were fond, and have been used in order to raise a dehydrogenation and 
hydrogenation activity. It is because it is supposed that this has indispensable noble-metals components, 
such as platinum, in the balance of metaled dehydrogenation and hydrogenation activity, and support 
acidity when a crystalline molecular sieve is made into a subject, and restricting is desirable as for use of 
base metal, such as nickel, (for example, ACS preprint 38(4) 788, 1993 reference). 
[0010] However, the molecular sieve function was demonstrated enough, and having carried out little 
addition of the crystalline molecular sieve also unexpectedly at the alumina also found out that, as for 
the acidity, the acidity of a crystalline molecular sieve was reflected in the acidity of support as it is. 
And the support which added to the alumina the crystalline molecular sieve which has a specific pole 
diameter, and raised the Si02/aluminum203 ratio more than fixed, and made acidity low Even if it 
supports 8 group base metal and 6A group metal which are used with general hydrorefining catalysts 
other than the metal which has very high hydrogenation ability like noble metals like palladium or 
platinum It found out that a dehydrogenation and hydrogenation activity, and the acidity of support 
balanced well, and isomerization of a wax advanced promptly. 

[001 1] This invention is what was made based on this knowledge. This invention to an alumina To the 
support which has pore with a major axis of 6. 5 -7. 5 A, and mixed the crystalline molecular sieve whose 
Si02/aluminum204 mole ratio is 50 or more one to 30% of the weight Nickel, cobalt, molybdenum, the 
catalyst for wax isomerization that consists of having made at least one sort of metal components chosen 
from a tungsten support, And the isomerization approach of the wax which consists of contacting the 
wax system hydrocarbon oil which contains paraffin 50% of the weight or more for the aforementioned 
catalyst for wax isomerization under hydrogen pressurization, It is the manufacture approach of the 
lubrication base oil which consists of carrying out the run of lubrication base oil manufacture 
intermediate field and the slack wax to the reactor which filled up the list with said wax isomerization 
catalyst by turns, and performing hydrorefining of said lubrication base oil manufacture intermediate 
field, and isomerization of slack wax by turns. 

[0012] Although hydrated alumina is included in the alumina used for above-mentioned this invention, 
if it is the alumina usually used as support of a catalyst, or hydrated alumina as this alumina, especially 
trouble does not have anythings and they can be used. 

[0013] The crystalline molecular sieve used for this invention needs to be the crystalline molecular sieve 
whose pore major axis is 6.5-7.5A. If a pore major axis is smaller than 6.5A, only decomposition of 
straight chain-like paraffin and the small branching paraffin of extent of branching will advance, and 



JP 5 290 1047 5 B [DETAILED DESCRIPTION] 



Page 3 of 7 



isomerization will not advance, in this case, also although kicked, in order for components other than 
paraffin to make abundant ** rare ****** and the so-called waxy distillate only form into the low pour 
point, when [ which used the wax as the raw material ] suitable, in the dewaxing processing performed 
succeedingly, the yield of lubrication base oil becomes remarkably low. On the other hand, if a pore 
major axis is larger than 7.5A, a molecular sieve function will be substantially lost to a wax, and only 
the base oil of low lubrication base oil fraction yield and a low viscosity index will be obtained. 
[0014] The silicoaluminophosphate molecular sieve (SAPO) which are Zeolites L, Y, and omega, 
mordenite, and the zeolite analogue is mentioned to the crystalline molecular sieve whose pore major 
axis is 6.5-7.5A, and each of these can be used for it. However, although it has the pore whose pole 
diameter is 7. 4 A, since Zeolite Y has the-like secondary decomposition resulting from the channel 
structure, it is not [ among these ] so desirable to wax isomerization. 

[0015] Moreover, this crystalline molecular sieve needs to make acidity low, and uses what made the 
Si02/aluminum203 mole ratio 50 or more for this reason, catalyst deactivation according [ if 
Si02/aluminum203 mole ratio does not fulfill 50, even if it is little addition, decomposition activity will 
be too high and only the base oil of low lubrication base oil fraction yield and a low viscosity index will 
be obtained or ] to deposition of Cork etc. -- intense — a catalyst life — short __****__** 
[0016] Although especially the configuration of a crystalline molecular sieve is not asked, it is desirable 
to use 100 micrometers or less of things which have the median size of 0.1-50 micrometers preferably. 
Moreover, the addition to the alumina of a crystalline molecular sieve is made into 1 - 30wt%. When not 
filling the addition of a crystalline molecular sieve to lwt%, isomerization activity is low and the 
addition exceeding 30wt% is because decomposition activity becomes high and isomerization selectivity 
becomes low. Even if the molecular sieve function of a crystalline molecular sieve and acidity are little 
addition, they are enough demonstrated in this amount, moreover, the addition of the crystalline 
molecular sieve to an alumina is comparatively little in this way — as a hydrogenation metal component 
— the [ the 8th group base metal and ] — use of 6A group metal is enabled. 
[0017] the [ the 8th group base metal of a periodic table which is used for a general hydrorefining 
catalyst as a support metal and which is a hydrogenation metal component, and ] — it uses combining 
any one sort, such as 6A group metal, for example, nickel, cobalt, molybdenum, and a tungsten, or two 
sorts or more. These amounts of metal support are good to be the total quantity as a metal component 
and to select suitably in 10 - 20% of the weight of the range especially preferably to a catalyst, three to 
30% of the weight. When a crystalline molecular sieve like a zeolite as catalyst support was used, in 
order to have made the acidity, and the dehydrogenation and hydrogenation activity ability of a 
hydrogenation metal component balance well generally, it was thought that the noble metals which have 
high hydrogenation ability were required. However, in the support which carried out little addition of the 
crystalline molecular sieve with 1 - 30 % of the weight at the alumina, if the molecular sieve has suitable 
pore structure and acidity, the acidity as the whole support can be weakened moderately, consequently 
even if it is base metal, isomerization will advance promptly. 

[0018] In addition, it may combine with these metal components and elements other than this, for 
example, Lynn etc., may be supported. Other elements, such as Lynn, are good to select suitably in 1 - 
7% of the weight of the range. 

[0019] The catalyst of this invention is the following, and can be made and prepared. 
[0020] First, although an alumina and a crystalline molecular sieve are mixed and kneaded, even if this 
mixes both before kneading, kneading an alumina, it may add and mix and it may use a crystalline 
molecular sieve, it is not necessary to perform a special thing in this mixing, and it is only mixed 
mechanically — being sufficient . In this kneading, it is desirable to use a nitric-acid solution as a 
deflocculatant 1 to 5%. Moreover, which a well-known kneading machine can be used in kneading. 
After kneading is good to fabricate using an extruding press machine etc. As for the configuration in this 
case, it is desirable to fabricate in consideration of a cylinder form, 3 leaf shapes, and the reactor that it 
spherical-** and is used, and it is good to make it have the maximum cross-section diameter which are 
1 / 16 - 1/32 inch. 

[0021] next, this moldings — the temperature of 50-200 degrees C ~ 5 - 24 hours — drying — the 
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temperature of 250-800 degrees C - it is 400-700 degrees C in temperature preferably, and calcinates in 
1 - 2-hour air. thus, the metal component described above by the sinking-in method etc. to the obtained 
fireproof oxide support - supporting - the temperature of 50-200 degrees C - 5 - 24 hours - drying - 
the temperature of 250-700 degrees C ~ it is 400-600 degrees C in temperature preferably, and 
calcinates in 0.5 - 2-hour air. 

[0022] The catalyst of this invention obtained as mentioned above is suitably used, in order to isomerize 
the wax system hydrocarbon oil which contains paraffin 50% of the weight or more as a raw material. 
The slack wax which is missing from solvent dewaxing equipment and is obtained is used suitably, 
without carrying out furfural solvent extraction processing, and processing the deasphalting processing 
oil for quality, a heavy fraction, or reduced pressure residue with hydrorefining equipment subsequently 
among the slack wax obtained at the solvent dewaxing process which is one of the lubricating oil 
production processes, i.e., reduced pressure, or processing especially as a wax system hydrocarbon oil 
which contains this paraffin 50% of the weight or more, although that class is not asked. These waxes 
may be independently processed for every fraction, and it may mix with the thing of other fractions and 
they may be used. 

[0023] It is desirable for any method of the fixed bed, the moving bed, and the fluid bed to be able to 
perform this isomerization, and to cany out by the reaction condition of the temperature which is 300- 
400 degrees C, the hydrogen pressure which is 50-150kg/cm2, the hydrogen / wax ratio of 500 - 3000 
1/1, and the liquid space velocity (LHSV) of 0.2-5.0hr-l. 

[0024] In order to obtain the lubrication base oil of a high viscosity index with high yield, it is desirable 
to set up a reaction condition so that the invert ratio to the light fraction in which the invert ratio of 
straight chain-like paraffin has the boiling point below the initial boiling point of a raw material 90% or 
more may become 40 or less % of the weight. When a straight chain-like paraffin invert ratio does not 
reach to 90%, although a high viscosity index is expectable, the yield of lubrication base oil may fall in 
the dewaxing processing performed succeedingly, and it may not be able to make low enough the pour 
point of the lubrication base oil concerned. Moreover, if the inversion to a light part exceeds 40 % of the 
weight, a high viscosity index cannot be maintained the top where the yield of a lubrication base oil 
fraction is low, and it is not desirable. 

[0025] Since the light fraction which is not desirable as lubrication base oil is contained in the 
generation oil obtained by this isomerization, distillation etc. separates this. It is desirable to perform 
this distillation under reduced pressure, and it is good to obtain residue which removes the fraction of 
350 degrees C or less of boiling points, and has the 330-370-degree C initial boiling point. 
[0026] After distilling an isomerization product, it can consider as lubrication base oil by applying to 
dewaxing equipment. The solvent dewaxing currently generally performed is sufficient as dewaxing in 
this case, for example, it is good to be a solvent / dewaxing raw material ratio 2 / the range of 1-4/1, 
and to carry out under -20-30 degree C temperature using the partially aromatic solvent (for example, 
1 / 1 solvent ratio) of a methyl ethyl ketone/toluene. 

[0027] Since at least one sort chosen from the nickel which is the hydrogenation metal component 
which is used for a hydrorefining catalyst general as a support metal, cobalt, molybdenum, and a 
tungsten is used for the above-mentioned catalyst, it also has hydrorefining functions, such as 
desulfurization and denitrification, with isomerization. Therefore, the vacuum distillation fraction of 
mineral oil etc. can also carry out hydrorefining of the manufacture intermediate field of usual 
lubrication base oil using this catalyst. Therefore, conventionally, isomerization and hydrorefining are 
one reactor by using this catalyst, although the separate reactor was performing, and can perform 
isomerization by turns with hydrorefining, respectively by letting usual lubrication base oil manufacture 
intermediate field and a usual wax pass by turns. 

[0028] these two or more sorts of mixture, such as a raffinate which the above-mentioned usual 
lubrication base oil manufacture intermediate field are intermediate field generally obtained by the 
lubrication base oil production process, and carried out solvent refining of the propane deasphalting 
processing oil of a vacuum distillation fraction and the vacuum distillation residue, or these using the 
furfural typically and/or an oil which carried out solvent dewaxing, or an oil which carried out contact 
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dewaxing, etc. - it is ~ a sulfur content — about 0.5-5wt% it is desirable to use what is contained. 
[0029] This hydrorefining is good under 50-150kg/cm2 hydrogen pressurization to carry out to the 
bottom of a condition with the hydrogen / oil ratio of 100 - 2000 1/1, a liquid space velocity [ of 0.5-5hr- 
1 ] (LHSV), and a temperature of 250-400 degrees C. 

[0030] Moreover, since the stock oil kind supplied to a reactor is changed, and conditions are reset up 
after that or conditions are reset up in case the above-mentioned hydrorefining and isomerization are 
performed by turns, you may carry out by which approach of changing a stock oil kind after that. 
Although the lubrication base oil which has the target description isomerization from hydrorefining or 
since the activity of a catalyst is not fully demonstrated [ in / conversely / the early stages of the change 
to hydrorefining from isomerization ] cannot be obtained, activity can revive within a short period of 
time comparatively, and the lubrication base oil which has the target description can be obtained now. 
[0031] In addition, although it is necessary to perform vacuum distillation in order for isomerization and 
the inversion to the light fraction by the decomposition reaction which is side reaction similarly to take 
place and for this hydrorefining to also remove the light fraction which is not desirable as this 
lubrication base oil, in hydrorefining and both of isomerization, a common fractionating tower can be 
used also about this distillation. Furthermore, although it may usually be applied to dewaxing equipment 
like [ after this hydrorefining ] the isomerization back, since this dewaxing condition does not have a 
difference so much in both, either, it can be used in common. 

[0032] Moreover, although based also on the class of lubrication base oil manufacture intermediate field 
used in this hydrorefining, generally with a viscosity index of 120 or less lubrication base oil is obtained. 

[0033] 
[Example] 
(Example 1) 

1564g of preparation alumina powder of a catalyst was put into the kneading machine, nitric-acid water- 
solution 1 1 of 3% concentration was added as a deflocculatant, and it kneaded for 30 minutes, and 
mordenite (zeolite pore major-axis [ of 7. OA ], mole ratio of Si02/aluminum 203 = 210) 1 17.7g of 
marketing was added to this, and it kneaded for 30 more minutes to it. This kneading object was 
fabricated with the extruding press machine which has the dice of the hole of 1 .4mmphi in the shape of a 
cylinder, and it dried at 130 degrees C overnight. The dry matter was calcinated at 600 degrees C for 1 
hour using rotary kiln, and catalyst support was obtained. 

[0034] Molybdenum, nickel, and Lynn were sunk in using the sinking-in liquid which contains 46. 5g of 
ammonium molybdates, 41. 8g of nickel nitrate 6 hydrates, and 19. 6g of phosphoric-acid solutions in 
150g of this support. After drying this at 130 degrees C overnight, it calcinated for 30 minutes at 500 
degrees C using rotary kiln, and Catalyst A was acquired. 

[0035] After filling up the reaction container of a fixed-bed circulation type with the catalyst A acquired 
by the isomerization above of a wax and sulfiirating this catalyst, it isomerized by circulating the heavy 
slack wax (13 % of the weight of oil, consistency 0.84 g/cm3, 330-600 degrees C of boiling ranges) 
obtained by carrying out solvent dewaxing of the heavy lubrication fraction after vacuum distillation to 
this. The reaction condition set to 80kg/cm2 of hydrogen pressure, hydrogen / wax ratio 1500 1/1, and 
LHSV0.5hr-l, and temperature was changed among 350-380 degrees C. The gas chromatography 
analyzed the obtained generation oil and the result was shown in Table 1 . In addition, NP invert ratio 
and the yield of a fraction with the boiling point lower than 330 degrees C were expressed for the 
percentage reduction of straight chain-like paraffin as cracking severity. 
;0036] 
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[0037] (Examples 1-3 of a comparison) 

It replaces with mordenite in an example 1, and is PQ. The zeolite beta (the zeolite pore major axis of 
7.6A, the mole ratio of Si02/aluminum 203 = 141) which carried out dealuminization of Silicalite made 
from Zeolite (the zeolite pore major axis of 5.6A, the mole ratio of Si02/aluminum 203 = 250) and the 
commercial zeolite beta was used, respectively, and also Catalysts B and C were prepared by the same 
approach as an example 1. Moreover, Catalyst D was prepared by the same approach as an example 1 
using the support of only an alumina, without adding mordenite. After sulfurating these catalysts, the 
isomerization experiment was conducted by the same approach as an example 1 except reaction 
temperature having been shown in Table 2. These results were shown in Table 2. 
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[0039] With Catalyst A and the comparison catalyst B of this invention, to having attained high NP 
invert ratio and low cracking severity, even if other comparison catalysts C are high NP invert ratios, 
cracking severity is high, it has the fault that lubrication base oil fraction yield is low, and although 
Catalyst D is a 400-degree C elevated temperature, it has the fault that NP invert ratio is low. 
[0040] Next, the following two examples show that the catalyst A of this invention is essentially 
excellent in wax isomerization ability compared with the comparison catalyst B. 
[0041] (Example 2) The product obtained with the reaction temperature of 361 degrees C using the 
catalyst A of an example 1 was distilled under reduced pressure, the light part was removed, and the 
residue which has 330 degrees C of initial boiling points was obtained. Subsequently, this residue was 
dewaxed using the partially aromatic solvent of a methyl ethyl ketone/toluene (1/1 solvent ratio) on a 
solvent / dewaxing raw material ratios 4/1, and conditions with a temperature of -27 degrees C. The 
yield of the lubrication base oil obtained now and the description of this base oil were shown in Table 3. 
[0042] (Example 4 of a comparison) In the example 1 of a comparison, lubrication base oil was obtained 
for the generation oil using Catalyst B by the same approach as an example 2. The oil yield in dewaxing 
processing and the description of base oil were shown in Table 3. 
;0043] 
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[0044] It is shown that Table 3 has the wax isomerization ability the catalyst A of this invention excelled 
[ ability ] in the essential target. That is, since the decomposition reaction to straight chain-like paraffin 
has priority and advances even if the comparison catalyst B has attained high NP invert ratio and low 
cracking severity in Table 2, the base oil of a viscosity index 145 is obtained with high dewaxed-oil 
yield from the product obtained from this invention catalyst A to only a product with the very low oil 
yield in the dewaxing processing which expresses extent of isomerization directly being obtained. 
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[0045] 

[Effect of the Invention] It does so the effectiveness according to rank that it can be used also for 
general-purpose lubrication base oil manufacture while it can obtain the lubrication base oil which has a 
high viscosity index by high yield, since the wax isomerization catalyst of this invention shows the high 
rate of isomerization, and low cracking severity, without pretreating a raw material wax. 
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TECHNICAL FIELD 



[Industrial Application] This invention isomerizes a wax system hydrocarbon oil, especially slack wax, 
and relates the catalyst suitable for manufacturing the lubrication base oil which has a high viscosity 
index, and its catalyst to the isomerization approach of a **** wax, and a pan at the manufacture 
approach of lubrication base oil. 
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PRIOR ART 



[Description of the Prior Art] By isomerizing slack wax or performing alternative hydrocracking, 
lubrication base oil with a high viscosity index can be manufactured, and many things are proposed 
about an approach or a catalyst for it etc. Among these, the approach using fireproof oxide and the 
catalyst which specifically made the alumina support and supported nickel and/or cobalt, molybdenum 
and/or a tungsten, and the phosphorylation object to this as the manufacture approach of a lubricating oil 
of having a high viscosity index is proposed (JP,54-2204,B). However, by the approach using this 
catalyst, there was a fault that the conversion of isomerization was low and only low lubrication base oil 
yield was obtained. 

[0003] For this reason, in order to raise conversion and to raise the yield of lubrication base oil, the 
approach using various catalysts is proposed. 

[0004] For example, the catalyst (JP,62-1 12691,A, JP,5-504597,A, JP,4-226593,A) which supported 
hydrogenation / dehydrogenation components, such as palladium and platinum, on the subacidity zeolite 
(the zeolite beta which contains boron in a frame) with which an atmospheric-air hole zeolite (ZSM-5, 
22, 23, 35) or an alpha value does not exceed 20, the catalyst (JP,62-25195,A, JP,4-503371,A) which 
supported platinum and palladium to the silicoaluminophosphate molecular sieve with an in-between 
pore aperture are shown. 

[0005] Moreover, the catalyst (JP,60-133089,A) which supported platinum etc. to the refractory metal 
oxide support processed by the catalyst (JP, 1-223 196, A) which supported platinum etc. to the 
fluorinated refractory metal oxide support, tetra-ammonium aluminates, etc. is indicated. 
[0006] However, the lubrication base oil obtained using this kind of catalyst may not yet be enough to 
use it as fuel-efficient mold motor oil in respect of the pour point or a viscosity index, further, the noble 
metals with low resistance to sulfur and nitrogen are used as an activity support metal, and most of these 
catalysts had the fault that the sulfur in a raw material and nitrogen content had to be controlled strictly. 
Therefore, in order to manufacture the base oil which isomerizes a wax etc. using the catalyst with 
which these noble metals were supported, and has a high viscosity index, another reactor for 
desulfurization and denitrification is needed. 

[0007] Furthermore, it has the fault that the catalyst using a zeolite, a silicoaluminophosphate molecular 
sieve, etc. is expensive compared with an alumina support catalyst. Moreover, in order for the 
production process of a catalyst to become complicated and to use harmful reagents, such as a fluorine, 
for what processed refractory metal oxide support by the fluorine, tetra-ammonium aluminates, etc., it 
also had problems, such as safety reservation on manufacture. 
[0008] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It does so the effectiveness according to rank that it can be used also for 
general-purpose lubrication base oil manufacture while it can obtain the lubrication base oil which has a 
high viscosity index by high yield, since the wax isomerization catalyst of this invention shows the high 
rate of isomerization, and low cracking severity, without pretreating a raw material wax. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned technical 
problem, and the purpose of this invention can prepare it by the simple approach. The resistance over 
sulfur and nitrogen uses the high, high wax isomerization catalyst of versatility, and its catalyst. It is in 
providing the isomerization approach of a wax of obtaining the lubrication base oil which has a high 
viscosity index called 140 or more and the low pour point by high yield, and a list with the manufacture 
approach of lubrication base oil that purification of the usual lubricating oil raw material and 
manufacture of the lubricating oil of the hyperviscous characteristic from slack wax can be performed 
by turns. 
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MEANS 



[Means for Solving the Problem] In order to advance isomerization promptly on the dual function nature 
catalyst which supported the metal on fireproof oxide support, it is supposed that metaled 
dehydrogenation and hydrogenation activity, and the acidity (acidity per surface area) of support must 
be raised with both sufficient balance. For example, if a zeolite is used as support in order to raise 
acidity, a decomposition reaction will have priority and the base oil of a low viscosity index will be 
obtained only with low yield. Alternative decomposition and alternative isomerization are performed or 
the approach using what raised the Si02/aluminum203 ratio of a crystalline molecular sieve using the 
molecular sieve effect using the crystalline molecular sieve which has a specific pole diameter as a 
policy for controlling this decomposition activity, and made acidity low etc. is learned. Moreover, the 
noble metals which have a dehydrogenation and hydrogenation activity high as a support metal, 
especially platinum were fond, and have been used in order to raise a dehydrogenation and 
hydrogenation activity. It is because it is supposed that this has indispensable noble-metals components, 
such as platinum, in the balance of metaled dehydrogenation and hydrogenation activity, and support 
acidity when a crystalline molecular sieve is made into a subject, and restricting is desirable as for use of 
base metal, such as nickel, (for example, ACS preprint 38(4) 788, 1993 reference). 
[0010] However, the molecular sieve function was demonstrated enough, and having carried out little 
addition of the crystalline molecular sieve also unexpectedly at the alumina also found out that, as for 
the acidity, the acidity of a crystalline molecular sieve was reflected in the acidity of support as it is. 
And the support which added to the alumina the crystalline molecular sieve which has a specific pole 
diameter, and raised the Si02/aluminum203 ratio more than fixed, and made acidity low Even if it 
supports 8 group base metal and 6A group metal which are used with general hydrorefming catalysts 
other than the metal which has very high hydrogenation ability like noble metals like palladium or 
platinum It found out that a dehydrogenation and hydrogenation activity, and the acidity of support 
balanced well, and isomerization of a wax advanced promptly. 

[001 1] This invention is what was made based on this knowledge. This invention to an alumina To the 
support which has pore with a major axis of 6.5-7.5A, and mixed the crystalline molecular sieve whose 
Si02/aluminum204 mole ratio is 50 or more one to 30% of the weight Nickel, cobalt, molybdenum, the 
catalyst for wax isomerization that consists of having made at least one sort of metal components chosen 
from a tungsten support, And the isomerization approach of the wax which consists of contacting the 
wax system hydrocarbon oil which contains paraffin 50% of the weight or more for the aforementioned 
catalyst for wax isomerization under hydrogen pressurization, It is the manufacture approach of the 
lubrication base oil which consists of carrying out the run of lubrication base oil manufacture 
intermediate field and the slack wax to the reactor which filled up the list with said wax isomerization 
catalyst by turns, and performing hydrorefming of said lubrication base oil manufacture intermediate 
field, and isomerization of slack wax by turns. 

[0012] Although hydrated alumina is included in the alumina used for above-mentioned this invention, 
if it is the alumina usually used as support of a catalyst, or hydrated alumina as this alumina, especially 
trouble does not have anythings and they can be used. 
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[0013] The crystalline molecular sieve used for this invention needs to be the crystalline molecular sieve 
whose pore major axis is 6.5-7.5A. If a pore major axis is smaller than 6.5A, only decomposition of 
straight chain-like paraffin and the small branching paraffin of extent of branching will advance, and 
isomerization will not advance, in this case, also although kicked, in order for components other than 
paraffin to make abundant ** rare ****** and the so-called waxy distillate only form into the low pour 
point, when [ which used the wax as the raw material ] suitable, in the dewaxing processing performed 
succeedingly, the yield of lubrication base oil becomes remarkably low. On the other hand, if a pore 
major axis is larger than 7. 5 A, a molecular sieve function will be substantially lost to a wax, and only 
the base oil of low lubrication base oil fraction yield and a low viscosity index will be obtained. 
[0014] The silicoaluminophosphate molecular sieve (SAPO) which are Zeolites L, Y, and omega, 
mordenite, and the zeolite analogue is mentioned to the crystalline molecular sieve whose pore major 
axis is 6. 5 -7. 5 A, and each of these can be used for it. However, although it has the pore whose pole 
diameter is 7.4A, since Zeolite Y has the-like secondary decomposition resulting from the channel 
structure, it is not [ among these ] so desirable to wax isomerization. 

[0015] Moreover, this crystalline molecular sieve needs to make acidity low, and uses what made the 
Si02/aluminum203 mole ratio 50 or more for this reason, catalyst deactivation according [ if 
Si02/aluminum203 mole ratio does not fulfill 50, even if it is little addition, decomposition activity will 
be too high and only the base oil of low lubrication base oil fraction yield and a low viscosity index will 
be obtained or ] to deposition of Cork etc. — intense ~ a catalyst life — short — ****--** 
[0016] Although especially the configuration of a crystalline molecular sieve is not asked, it is desirable 
to use 100 micrometers or less of things which have the median size of 0.1-50 micrometers preferably. 
Moreover, the addition to the alumina of a crystalline molecular sieve is made into 1 - 30wt%. When not 
filling the addition of a crystalline molecular sieve to lwt%, isomerization activity is low and the 
addition exceeding 30wt% is because decomposition activity becomes high and isomerization selectivity 
becomes low. Even if the molecular sieve function of a crystalline molecular sieve and acidity are little 
addition, they are enough demonstrated in this amount, moreover, the addition of the crystalline 
molecular sieve to an alumina is comparatively little in this way - as a hydrogenation metal component 
-- the [ the 8th group base metal and ] — use of 6A group metal is enabled. 
[0017] the [ the 8th group base metal of a periodic table which is used for a general hydrorefining 
catalyst as a support metal and which is a hydrogenation metal component, and ] — it uses combining 
any one sort, such as 6A group metal, for example, nickel, cobalt, molybdenum, and a tungsten, or two 
sorts or more. These amounts of metal support are good to be the total quantity as a metal component 
and to select suitably in 10 - 20% of the weight of the range especially preferably to a catalyst, three to 
30% of the weight. When a crystalline molecular sieve like a zeolite as catalyst support was used, in 
order to have made the acidity, and the dehydrogenation and hydrogenation activity ability of a 
hydrogenation metal component balance well generally, it was thought that the noble metals which have 
high hydrogenation ability were required. However, in the support which carried out little addition of the 
crystalline molecular sieve with 1-30 % of the weight at the alumina, if the molecular sieve has suitable 
pore structure and acidity, the acidity as the whole support can be weakened moderately, consequently 
even if it is base metal, isomerization will advance promptly. 

[0018] In addition, it may combine with these metal components and elements other than this, for 
example, Lynn etc., may be supported. Other elements, such as Lynn, are good to select suitably in 1 - 
7% of the weight of the range. 

[0019] The catalyst of this invention is the following, and can be made and prepared. 
[0020] First, although an alumina and a crystalline molecular sieve are mixed and kneaded, even if this 
mixes both before kneading, kneading an alumina, it may add and mix and it may use a crystalline 
molecular sieve, it is not necessary to perform a special thing in this mixing, and it is only mixed 
mechanically — being sufficient . In this kneading, it is desirable to use a nitric-acid solution as a 
deflocculatant 1 to 5%. Moreover, which a well-known kneading machine can be used in kneading. 
After kneading is good to fabricate using an extruding press machine etc. As for the configuration in this 
case, it is desirable to fabricate in consideration of a cylinder form, 3 leaf shapes, and the reactor that it 
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spherical-** and is used, and it is good to make it have the maximum cross-section diameter which are 
1/16 -1/32 inch. 

[0021] next, this moldings - the temperature of 50-200 degrees C - 5 - 24 hours - drying - the 
temperature of 250-800 degrees C ~ it is 400-700 degrees C in temperature preferably, and calcinates in 
1 - 2-hour air. thus, the metal component described above by the sinking-in method etc. to the obtained 
fireproof oxide support - supporting ~ the temperature of 50-200 degrees C — 5 - 24 hours - drying — 
the temperature of 250-700 degrees C - it is 400-600 degrees C in temperature preferably, and 
calcinates in 0.5 - 2-hour air. 

[0022] The catalyst of this invention obtained as mentioned above is suitably used, in order to isomerize 
the wax system hydrocarbon oil which contains paraffin 50% of the weight or more as a raw material. 
The slack wax which is missing from solvent dewaxing equipment and is obtained is used suitably, 
without carrying out furfural solvent extraction processing, and processing the deasphalting processing 
oil for quality, a heavy fraction, or reduced pressure residue with hydrorefining equipment subsequently 
among the slack wax obtained at the solvent dewaxing process which is one of the lubricating oil 
production processes, i.e., reduced pressure, or processing especially as a wax system hydrocarbon oil 
which contains this paraffin 50% of the weight or more, although that class is not asked. These waxes 
may be independently processed for every fraction, and it may mix with the thing of other fractions and 
they may be used. 

[0023] It is desirable for any method of the fixed bed, the moving bed, and the fluid bed to be able to 
perform this isomerization, and to carry out by the reaction condition of the temperature which is 300- 
400 degrees C, the hydrogen pressure which is 50-150kg/cm2, the hydrogen / wax ratio of 500 - 3000 
1/1, and the liquid space velocity (LHSV) of 0.2-5. 0hr-l. 

[0024] In order to obtain the lubrication base oil of a high viscosity index with high yield, it is desirable 
to set up a reaction condition so that the invert ratio to the light fraction in which the invert ratio of 
straight chain-like paraffin has the boiling point below the initial boiling point of a raw material 90% or 
more may become 40 or less % of the weight. When a straight chain-like paraffin invert ratio does not 
reach to 90%, although a high viscosity index is expectable, the yield of lubrication base oil may fall in 
the dewaxing processing performed succeedingly, and it may not be able to make low enough the pour 
point of the lubrication base oil concerned. Moreover, if the inversion to a light part exceeds 40 % of the 
weight, a high viscosity index cannot be maintained the top where the yield of a lubrication base oil 
fraction is low, and it is not desirable. 

[0025] Since the light fraction which is not desirable as lubrication base oil is contained in the 
generation oil obtained by this isomerization, distillation etc. separates this. It is desirable to perform 
this distillation under reduced pressure, and it is good to obtain residue which removes the fraction of 
350 degrees C or less of boiling points, and has the 330-370-degree C initial boiling point. 
[0026] After distilling an isomerization product, it can consider as lubrication base oil by applying to 
dewaxing equipment. The solvent dewaxing currently generally performed is sufficient as dewaxing in 
this case, for example, it is good to be a solvent / dewaxing raw material ratio 2 / the range of 1 - 4/1, 
and to carry out under -20-30 degree C temperature using the partially aromatic solvent (for example, 
1 / 1 solvent ratio) of a methyl ethyl ketone/toluene. 

[0027] Since at least one sort chosen from the nickel which is the hydrogenation metal component 
which is used for a hydrorefining catalyst general as a support metal, cobalt, molybdenum, and a 
tungsten is used for the above-mentioned catalyst, it also has hydrorefining functions, such as 
desulfurization and denitrification, with isomerization. Therefore, the vacuum distillation fraction of 
mineral oil etc. can also carry out hydrorefining of the manufacture intermediate field of usual 
lubrication base oil using this catalyst. Therefore, conventionally, isomerization and hydrorefining are 
one reactor by using this catalyst, although the separate reactor was performing, and can perform 
isomerization by turns with hydrorefining, respectively by letting usual lubrication base oil manufacture 
intermediate field and a usual wax pass by turns. 

[0028] these two or more sorts of mixture, such as a raffinate which the above-mentioned usual 
lubrication base oil manufacture intermediate field are intermediate field generally obtained by the 
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lubrication base oil production process, and carried out solvent refining of the propane deasphalting 
processing oil of a vacuum distillation fraction and the vacuum distillation residue, or these using the 
furfural typically and/or an oil which carried out solvent dewaxing, or an oil which carried out contact 
dewaxing, etc. it is — a sulfur content — about 0.5-5wt% — it is desirable to use what is contained. 
[0029] This hydrorefining is good under 50-150kg/cm2 hydrogen pressurization to carry out to the 
bottom of a condition with the hydrogen / oil ratio of 100 - 2000 1/1, a liquid space velocity [ of 0.5-5hr- 
1 ] (LHSV), and a temperature of 250-400 degrees C. 

[0030] Moreover, since the stock oil kind supplied to a reactor is changed, and conditions are reset up 
after that or conditions are reset up in case the above-mentioned hydrorefining and isomerization are 
performed by turns, you may carry out by which approach of changing a stock oil kind after that. 
Although the lubrication base oil which has the target description isomerization from hydrorefining or 
since the activity of a catalyst is not fully demonstrated [ in / conversely / the early stages of the change 
to hydrorefining from isomerization ] cannot be obtained, activity can revive within a short period of 
time comparatively, and the lubrication base oil which has the target description can be obtained now. 
[0031] In addition, although it is necessary to perform vacuum distillation in order for isomerization and 
the inversion to the light fraction by the decomposition reaction which is side reaction similarly to take 
place and for this hydrorefining to also remove the light fraction which is not desirable as this 
lubrication base oil, in hydrorefining and both of isomerization, a common fractionating tower can be 
used also about this distillation. Furthermore, although it may usually be applied to dewaxing equipment 
like [ after this hydrorefining ] the isomerization back, since this dewaxing condition does not have a 
difference so much in both, either, it can be used in common. 

[0032] Moreover, although based also on the class of lubrication base oil manufacture intermediate field 
used in this hydrorefining, generally with a viscosity index of 120 or less lubrication base oil is obtained. 
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EXAMPLE 



[Example] 
(Example 1) 

1564g of preparation alumina powder of a catalyst was put into the kneading machine, nitric-acid water- 
solution 1 1 of 3% concentration was added as a deflocculatant, and it kneaded for 30 minutes, and 
mordenite (zeolite pore major-axis [ of 7.0A ], mole ratio of Si02/aluminum 203 = 210) 1 17.7g of 
marketing was added to this, and it kneaded for 30 more minutes to it. This kneading object was 
fabricated with the extruding press machine which has the dice of the hole of 1.4mmphi in the shape of a 
cylinder, and it dried at 130 degrees C overnight. The dry matter was calcinated at 600 degrees C for 1 
hour using rotary kiln, and catalyst support was obtained. 

[0034] Molybdenum, nickel, and Lynn were sunk in using the sinking-in liquid which contains 46. 5 g of 
ammonium molybdates, 41.8g of nickel nitrate 6 hydrates, and 19.6g of phosphoric-acid solutions in 
150g of this support. After drying this at 130 degrees C overnight, it calcinated for 30 minutes at 500 
degrees C using rotary kiln, and Catalyst A was acquired. 

[0035] After filling up the reaction container of a fixed-bed circulation type with the catalyst A acquired 
by the isomerization above of a wax and sulfurating this catalyst, it isomerized by circulating the heavy 
slack wax (13 % of the weight of oil, consistency 0.84 g/cm3, 330-600 degrees C of boiling ranges) 
obtained by carrying out solvent dewaxing of the heavy lubrication fraction after vacuum distillation to 
this. The reaction condition set to 80kg/cm2 of hydrogen pressure, hydrogen / wax ratio 1500 1/1, and 
LHSV0.5hr-l, and temperature was changed among 350-380 degrees C. The gas chromatography 
analyzed the obtained generation oil and the result was shown in Table 1 . In addition, NP invert ratio 
and the yield of a fraction with the boiling point lower than 330 degrees C were expressed for the 
percentage reduction of straight chain-like paraffin as cracking severity. 
;0036] 
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[0037] (Examples 1-3 of a comparison) 

It replaces with mordenite in an example 1, and is PQ. The zeolite beta (the zeolite pore major axis of 
7.6A, the mole ratio of Si02/aluminum 203 = 141) which carried out dealuminization of Silicalite made 
from Zeolite (the zeolite pore major axis of 5.6A, the mole ratio of Si02/aluminum 203 = 250) and the 
commercial zeolite beta was used, respectively, and also Catalysts B and C were prepared by the same 
approach as an example 1 . Moreover, Catalyst D was prepared by the same approach as an example 1 
using the support of only an alumina, without adding mordenite. After sulfurating these catalysts, the 
isomerization experiment was conducted by the same approach as an example 1 except reaction 
temperature having been shown in Table 2. These results were shown in Table 2. 
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Table 21 
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[0039] With Catalyst A and the comparison catalyst B of this invention, to having attained high NP 
invert ratio and low cracking severity, even if other comparison catalysts C are high NP invert ratios, 
cracking severity is high, it has the fault that lubrication base oil fraction yield is low, and although 
Catalyst D is a 400-degree C elevated temperature, it has the fault that NP invert ratio is low. 
[0040] Next, the following two examples show that the catalyst A of this invention is essentially 
excellent in wax isomerization ability compared with the comparison catalyst B. 
[0041] (Example 2) The product obtained with the reaction temperature of 361 degrees C using the 
catalyst A of an example 1 was distilled under reduced pressure, the light part was removed, and the 
residue which has 330 degrees C of initial boiling points was obtained. Subsequently, this residue was 
dewaxed using the partially aromatic solvent of a methyl ethyl ketone/toluene (1/1 solvent ratio) on a 
solvent / dewaxing raw material ratios 4/1, and conditions with a temperature of -27 degrees C. The 
yield of the lubrication base oil obtained now and the description of this base oil were shown in Table 3. 
[0042] (Example 4 of a comparison) In the example 1 of a comparison, lubrication base oil was obtained 
for the generation oil using Catalyst B by the same approach as an example 2. The oil yield in dewaxing 
processing and the description of base oil were shown in Table 3. 
;0043] 
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[0044] It is shown that Table 3 has the wax isomerization ability the catalyst A of this invention excelled 
[ ability ] in the essential target. That is, since the decomposition reaction to straight chain-like paraffin 
has priority and advances even if the comparison catalyst B has attained high NP invert ratio and low 
cracking severity in Table 2, the base oil of a viscosity index 145 is obtained with high dewaxed-oil 
yield from the product obtained from this invention catalyst A to only a product with the very low oil 
yield in the dewaxing processing which expresses extent of isomerization directly being obtained. 
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[|PJ#8?fcLct5<!;-r£!f®] ±fBl$S£ 
[0 00 9] 

SttSfctixct*. #H©lft*m-*^br£tt<tffif*©K 
ftwn«&6frc><t street, wu*. K^s*^* 
ifeu tet>f4gfg&©gta*m>JK*^b*>f#6ft& 

9, *-Stn*ifeStt*U*a.7-->-^'©SiQ 2 /Al 2 0 
a tb£ilS«>TgftfeK3:ffi< L-/cfe©^fflt^-S^fi5^£j!)S 
ftj^h-ci,**. SJWc^-Tk^bffitt^Bfe^gW 

• *mrStt£!H{*I&1^£©^>xK:fct>"r. 
a^^©S^SfiE^3&i'iKS-C* 0 . - 9 ^;u^r i©*# 
S©^ffl(iSiJRB-r-5> C i*sjf 4 L-^i Snr«,^/cat>-C 

(0J^.(*. ACS preprint 38(4) 788, 1993#I3) „ 
[0 0 10] L^O. ^(CfeJgStt^U+a^-f- 

«MBt**»»»3ti. 4/c-€-©^tta[«. S^l-* 
a v ^©SH4S*i*©* SSttOKttl&tcSKS 
nSC<t?rmtBb/i:„ L,*^. W S©ifffl?LS*W L . 
osiQ ! /Al J QJ:b*-Sli(±lcl«ii)rKttS ; S:fi< C-/cife 

3Wfc«g*wr4sftH«i^o. -«2©*5?i{bfisa&i!&-em 

ur. 9 9;?^©^14{b*ijl^*>tcjitf-rs£:i*mt^ 
[ooii] ^Hj«*^sftimfcs-5#^$n/cfe© 

-C, ^BjttT^S^fC. SS6. 5-7. 5A©tffl?L 
^oSiOz /A1 2 o 4 ^utb*i5 0Jy±-c*6iS 
B ^tt*U^^^-i'-^l~3 0aS%^Ufcfflft 

6oilR§ns^%< £ fc i s©^^>&ia^3-&^c 



5 

©gttffcfrffi. ft wc aula V -3 *? ^Itt 

flKD*JR<b«*4 * vvtwa x©JH£{b4 
?t 5 C <!: *> 6 & £j@fff»ft©i3!i£;£i£'t?* & . 
[0 0 12] ±ie*^BBK:fflC^n-5.T^5^-(C«TJU 

#tLXM1%m^t>ti2>T)l>$.l-. *-5l>«TJl/5±7k 10 
fffgJ-C*^«i-CD<l: *> &fc©T-t,#K:2:«ttft < 

[0013] *^Kffl^6nSi!SStt^^ + ^7--> 
mfi&#6 .5-7 .5AT-*£*£II,tt*U* 

**7 .5 A<£ 9 9 :?XK:*f OTllStlftJC^ 
[0014] Jffl?lfiS#6 .5-7.5 AT^Si^St*^ 

P.«^Ttlfeffl(,^C C-*>U C©5%. 30 

•fe^7-f l-Y«, *ffl?LS* s 7 .4 A<D*ffft£Wl/-Ct>S 

^-© * + * ji4iifitcj&H L fc 2 xmttamifi & £ © 

[0 0 15] CCD^te^U-*^-^-:/^ 

<^&ffi< Ofc&©-c&-£>!&g#s&9. cwfca&sia/A 

l^-tJUt^S 0Jj(±<!:Lfc4>©£ffll>£ o SiOi/AlzQ, 

^&;utt*i5 OtcjjSifc&ui, 4>S©8Sttrr'*o-r 

5fcS*« 0 < fcMIi$ifrtfi}I*> < ft 40 
[0016] tSAtt* * 7 - J/- ^vmmmicm 
fr&l,^ 1 0 0 AtmWT, U< ktO . 1 — 5 0 Mm 

©> >?T>&£W-f £ fc©£te«f *> cttmt. LA*. 

Sfc. i^Stt*U+^7-->-7'©TJl'3^'v©^Jjnfi 
til -3 0wtx4T£,, Ig^tt^rU+a^-^-T'©^ 
ftHl36Sl»rt»5C»fc«tt»*i^«. H1«fe{br£14#<g< . £ 
fc. 3 Owtss&^^^^Mi. #8¥ffi14#i«< ft D . m 

->-^©^T--5,sc^sg^, Ktts«^fi©^*n-c*-> 



!ftfF2 9 0 1 047 

6 

* 5 :f ^©*SIH4* tb^ffj 
d>ST-& £ C 4 #*3£{b^|gJ&# 4 L THI 8 »6*^JSR 

[0017] *§*f£JS4 Ottt, -<fi©*^{bfl»iM^ 

K *'J7'7 ; >Riy t ^>^Xx>H©t,^^^lS*-5) 
t,>(i2iB«±?riffl^6#-Cffl^-5„ Cft6©£JgJ§J# 

<»3-3 0ii%, #tUil 0-2 0fiS%©®H"C 

mg.ms.-rz>±j:^. -*wk. wegs^ior-b'*^ 

^^$<^5>x3ti5tcB, ust^snbtg^wrss 
u*a7->-^7^sttc i ~3 on&%±'j>&m 

^icmn f i> cdx-$> -s. 
[0018] ft*>\ cn^o^ji^cceni-c, 

(Djtmiz i ~ 7 «a%©ffiH-csiBi^-r s <t «t c>„ 

[0019] ^BJ©84^«. «T©J: 5 K L/T|Sg{r 

[0020] s-r. r^3^i^tt^u+*7-^- 

SLt»t5CtWSL<, l/16~l/32^> 

[0 02 1 ] XlCCCDffl&yiZb 0~2 0 0°C©jg|g 
■C. 5~2 4^»U 2 5 0~8 0 O'COSI, » 
SL<B4 0 0-7 0 0 , C©iagt. 1 - 2 fcftHI^S^ 

xmmr z> . c © £ 5 cc l- -eft h nicWiX^mtwm 

5C. ^Sffi^CCiOifBL-^JII^^S^U, 50- 
2 0 0'C©?aa-C. 5~2 4B$F^|SML/. 250-70 

o -c©iag, jf^L,<«4oo~6oo •c©sa-c > 
0.5-2 ^^m^-cggfiS-r •*>. 

[002 2] ±fB©<fc ^(C 0Tf#e*i.5*^©8!l^« 
*»*/Sf44 Lrst4<b^-Sfc«>(cjhF®«:fflc^*aS. 



7 

mimxmo) 1 -ox&zmmz wg-cff^nsx^ 
mtttH&iu 'X^XTkmitmwLmmxmm-rz^ t> 

©s#© t> © t m& u xm ^X i> &t 

[00 2 3] t©^tt{b«. BSfc. *£8&J*. ifclte© 
{«ltl<D-fij£-ei>fttj:5ct&X-$, 3 0 0-4 0 0°C© 10 
Sa, 50-1 5 0 kg/cm 2 ©*5Kffi. 500—3000 
1/1©*^/ 7 ? V Xit. 0 . 2 - 5 . 0 hr" 1 ©^FeSjjl 
aCLHSV)©Slt;^ftf ft ^Ci * L> 

[0024] mi>tem.mi<DffiMmbzm^M.m-cwz> 

tclblCiZ, mm)i<D'*77 a >©Mb*#9 0%J£Lh, 

if* bi>„ itiw^cD^^y a >mm>&Q o%ccjibft 

65MffiKfc^rS?#Stt©JK^#<gTU ^IS 20 
[0025] com&iUxfoxm e.n/c4fiSi(c», a 

C *i iMB ft i' K<fc f) #5i-f £ . C ©IS (iMJIT-Ctf 
ft 5 C <i L/ < . «*3 5 0 0 Cfe(T©S#£l&* 

u 330-3 7 o-c©ta3*£ ; rr£gia#£f§& J: 

^(Ct^ill,»„ 30 
[0026] S»bit»«IS b/dg. I&£ 5 ^g{C 

tp-mhct^^*). mmmi&t-rzct&x-zz. ceo 
*§£©!&*> ^«-®^c?fft*Dnr ossmig* 5 -c& 

(«*.« 1 /1 ^suit) i§su/)i&3 5m.mt2/ 

1-4/1 ©KH-C. -2 0- — 30 "C©SS©Tftf 

[002?] ±e*M«tt. ur-fl$©**{k 

n-5^>ft< i« *fln,>-ci>&<p-c. ^mttt*> 
tc. bhk. m^©*^{bWiJ{8lti€:feW0-rc^ o 

©SjSilg-ctf o-c^fca*. c©ftBl*ffli,^c tec j: 

* x i ££SKffl-r c <t (c <t k> ^mitmm t m,mt* * 
n-e n&Ktcft *> c t tax # s . 
[0028] ±fa©as©ffl*t»*S!fj§*raf*£ «. - 50 
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&Lk<DU-£;®im-C$> <0 . 5fSH#£ 0.5-5 wt^IS^ 

[0029] C©*ig{b»««. 50-1 5 0 kq/cm 2 © 
*^ttJST-C, 1 0 0-2 00 0 l/l©7k*/tetb. .0 . 
5-5hr l ©^^jiS(LHSV) > 2 5 0-4 0 0"C©S 

[0030] ±IB*^bffiS3<i:^f4{b<t*^S:iC 

-&©f^M*4tt«^W 0 Si>rn©^!*rtf ft or i> 
*^{b5f»S^6Stt{b. Stt,H*jie«cM14{b^6* 

+^«C^» S nft l^cftgflfJCOtt^Wt •SiSjtStt* 

ff s c <t #-c* ft^*5. tb®ws»ira© 5 % icmmm 
mi,, mm<Dm£*m?z>m$mm*nz>ctvxi*z> 

[oo3i]^ co^mimmxi,. mmittmmic 

9. c<Di®ffim®±Lxm£L<rj:i,>$mmftzm2k? 

[0032] £/c. C©*^biffi^C*Jt»-C«fflt,^n 
SS?tStt»jg*F^(*©Sffi«:feJ:Sd5. -flSCciJttg 
f«k 1 2 0«T©SfltSiS#*.P.ftS,, 

[0033] 

[3U6F9] 

mmm 1 > 
Ma»©iaij 

A®mi ^mim\t^-cmmhx3 onmrnML. c 
nfcrfjss©*^^^ h <-fe'*^-r h*B?LgS7 .0 

A. SiQ,/A1 1 Q J ©^H:b= 2 10) 117 .7q^ttl 
U $6K3 0^!lilfc„ C<T>Wm»* 1 .4mn« 
©JLO^'fX^^^ffta^f^rRttKtCf^L., 1 

3 o-c-c-^jiio/c. &mtzu-t") -**>zm 

W6 0 0 'C-C 1 B#H«SfSL,. M«tH{**f#/£i 0 
[0 0 34] C©*Hf*:l 5 OqCC. *'J^f>87>* 
^■i7A4 6 .5q. mWl=-v>r)\>/smiX)fo4 1 .8q> V> 
ffl&WL 19.6 q^^t?^M?K*fflt,!.-C* y ^7 : >. - 'J 
>r>i>. >;>?:Mt/fc. CM 1 3 0'CX— tm&Ltc 
'&> O - ^y-^>4MUT5 0 0'Ct3 0MM 



[003 5] V vt> *©^1£{b 



i"?.,??. ($#i 3Sfi%, fgKO .8 4q/cm\ ft£ 
J51330-600-C) *»BlS-ttTSttfl:**f&o 

fc. KlS&fN*. *SIEE8 0kg/cm\ TksSI/? ;> i>Xit* 
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* 1 5 001/1. LHC^O . 5 hr" 1 <t 0 , SfiU 3 5 0 ~ 3 8 
^77-<-fc:J:9##TU 1 (CTnOfc. «c 

[0 036] 

[Si] • 





3 5 0 


3 6 1 


3 6 5 


3 7 0 




6 8. 2 


9 2.3 


9 6.1 


1 0 0 




1 4. 0 


3 2.3 


4 4.8 


6 7.6 



[0037] (Jtt509l~3> 
JQ&t^Htfct^-r. t^ft-f Zeo 

1 i t eaS^ >U;fr7-r h (-fe**^ h*ffl?LgS5. 6 
A. Sift, /Alz 0 3 ©*Jt/£b=2 5 0) , SonUflE©^ 

V 8*fSLT)V* h/Sc-fe-^^-f hiffl 

?LS&7. 6 A. SiCfe /Al 2 Os <D*:tHb= 14 1)4 

-e-n-etiffl^fcffetiUjteM 1 <t|5i-©^rffi-c^B. C 

2 (CtkLz/cJ; 5 ft LfcWB^ftM 1 i|a|-©*S-cg 
[0 03 8] 



[*2] 





B 


C 


D 




3 3 5 


3 3 7 


4 0 0 




9 3, 1 


9 0.0 


5 7.3 


^(11%) 


3 2.0 


5 3. 1 


2 2.2 



[0 03 9] *ftw<DtmAt6j:a)fcmmB~ctt> m 

[0040] ^jcc. *^bj<dM5«A*i. tbix&i&Btctb 

[0041] (iistm) m&mi<DfmAzm<.>!xm 
ft#£&*u flia.^3 3 o*c**rr4«a«i*»fc. 

^l»-c, C©^^^. -*^;UX?-;l"5r h>/hJUX> 



<l/l*JWJfc) ©ig^?PJ«:ffll\ jfflW/«*9«» 
Jt4/1. iflflt- 2 7 -c©^-ci»6 5 bfc„ CtltH 
6ft3^Jt*tt<Dtt*£ C ©ttilij©14tK*g| 3 O 

[0 042] (ifettWU ) JtfSfll l {c*»i»r . M$B£ 

20 fc. !5i5^^ffi-r©?S»JR^iSffl©tt«*a3(C^L. 



[0 04 3] 



30 







Ai8t«4 


«Mk*<BS%) 


6 6.8 


24.6 


Stttttt 


-15.0 


-12.5 


s&3feS(cSt,ioot:) 


4.813 


6.997 




14 5 


1 3 7 



[ 0 0 4 4 ] *3tt. *«9i©««llA*s*WW«:«tifc 

Mzwvm-ctogam 1 4 5®ii*w6hri> 

40 

[0 04 5] 

[»»©*&»] ^W©7 9**»ttflfl*«tt. WCB? 



